Investigation of the improved effects of 2-hydroxypropyl-beta-cyclodextrin on solubility, dissolution rate, and intestinal absorptive profile of tanshinone IIA in rats.
In this paper, the effect of the chemically modified cyclodextrin [namely, 2-hydroxypropyl-beta-cyclodextrin, (HP-beta-CD)] on the aqueous solubility, dissolution rate, and intestinal permeability of the tanshinone IIA (TS) was investigated. The corresponding inclusion complex of TS-HP-beta-CD at the molar ratio of 1:1 was obtained by coevaporation. The solubility of complexed TS in water at 37+/-0.1 centi-degree was 17 times greater than that for the uncomplexed drug. The dissolution rate of TS was significantly increased by the complexation with HP-beta-CD, due to its solubilizing activity. The everted intestinal sac technique in rats was used to study the absorption behavior studies of TS and this complexation through the intestinal tissues. The permeability rates of TS across the intestinal epithelial membrane were enhanced by the formation of inclusion complex with HP-beta-CD about 89, 97 and 82 times of the uncomplexed TS in duodenum, jejunum and ileum, respectively. It was revealed that the absorption rate-limiting step of TS might be the dissolution process. The present results indicated the potential use of HP-beta-CD to improve the gastrointestinal tract absorption of TS.